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common amongst metallic alloys, and is characteristic of what are called eutectoids. At present the object is merely to call attention to a fact of which we have later to make some use, and not to discuss the cause and condition of eutectoids, which is somewhat outside the scope of our purpose. It should, however, be remarked that the striated appearance of the dark areas seen in Fig. 4 is really due to a compact arrangement of alternate plates of pure iron and carbide of iron (Fe3C) after selective etching.
When the striation is sufficiently well defined, as is usually the case in annealed tool steel, it breaks up light-waves just like the surface of a pearl and for the same reason. On this account the dark areas when first observed by Dr. Sorby were called the " pearly constituent/' and are now spoken of briefly as " pearlite."
All mild steels, then, considered microscopically, are composed of ferrite 1 and pearlite.
The relative areas occupied by these constituents in a piece of slowly cooled steel depend on the amount of carbon present. Fig. 3 is a typical appearance of a steel containing 0-15 per cent, carbon; Fig. 4 represents a steel containing 0-45 per cent, carbon, and Fig. 5 the appearance of a steel containing about 0*75 per cent, carbon, in which case the pearlite areas are completely surrounded by envelopes of ferrite.
From this point onwards the ferrite envelope becomes thinner as the percentage of carbon introduced becomes greater, and ultimately, when the carbon reaches approximately 0-90 per cent., the ferrite disappears; that is to say, it becomes entirely monopolized by the carbon to form pearlite,
> The point in composition at which free ferrite ceases to exist in steel is, as we shall see later, of exceptional interest to the toolmaker, and, like many other industrial
1 For the sake of directness we are assuming that steel is simply an alloy of iron and carbon. As a matter of fact, steels always contain small amounts of silicon, manganese, sulphur, and phosphorus, which do not, however, greatly interfere with the micrographic appearance....    209
